The genus Scrophularia, a member of family Scrophulariaceae is represented by about 120 species (Hooker 1885) , confined to northern temperate regions; 13 of which are reported to occur in India. The cytology of Indian species is almost unknown with the exception of chromosome number reports by Mehra and Vasudevan (1972) for S. dentata (n=12), S. edgeworthii (n=24), and S. obtusa (n=24).
However, the chromosome numbers have been reported for other species from different parts of the world (e.g. Vaarama and Leikas 1970 , Messia and Rejon 1976 , Peev 1976 ) and base numbers suggested for the genus are x=9, 10, 13 (Darlington and Wylie 1955) .
Supernumerary or accessory or B-chromosomes have never been recorded for the genus. In general, these chromosomes are characterized by their smaller size, greater degree of heterochromatization, and a failure to pair with basic chromosomes of the set. More than 150 species of flowering plants are now known to have B chromosomes, but their origin is still a matter of hypothesis, and has not been satisfactorily resolved (Stebbins 1971) .
In this study I report the cytology of S. himalensis Royle and S. polyantha Royle for the first time, and describe the presence of B-chromosomes.
Materials and methods
The material was collected from natural populations of the Western Himalayas at the specific localities and altitudes given in Table 1 . The cytological studies were made from meiotic divisions in pollen mother cells (PMC). The flower buds were fixed for 24 hours in Carnoy's fluid (6 parts ethyl alcohol, 3 parts chloroform and 1 part acetic acid) and stored in 70% alcohol until used. The anthers were squashed in 1% acetocarmine containing traces of iron-acetate, because of otherwise poor stainability of chromosomes. 
Observations
Chromosome numbers and ploidy level are summarized in Table I . Some of the cytological features of the species are described below. Figures 2 and 3 ) .
S. himalensis
At diakinesis 24 normal bivalents are observed. There are also present 2-4 comparatively small and rounded "chromatin bodies" (Fig. 1) which At diakinesis there are observed 13 paired entites (Fig. 2) , 12 of these are clearly the normal sized bivalents, while the 13th pair is very small and stains comparatively lightly. At metaphase I (Fig. 3) this pair is often stretched like a faint thread and may be so thin or attenuated as to escape notice. The 13th pair represents a pair of B-chromosomes, which are nearly half the size of the chromosomes of the normal complement. The light staining indicates their being largely heterochromatic. The B-chromosomes of S. polyantha regularly synapse and are observed as a bivalent; they also disjunct normally and appear to be maintained in nature through regular transmission from both the parents. The presence of a pair of B-chromosomes is a consistent feature of the populations studied.
Discussion
The chromosome count of n=12 for S. polyantha and n=24 for S. himalensis is a new record for these species; also B-chromosomes have been observed for the first time in the genus.
The present chromosome counts, as well as other reports (e.g. Mehra and Vasudevan 1972) , suggest a new base number x=12 in addition to the previously reported base numbers x=9, 10, 13, for the genus. The species of S. polyantha and S. himalensis, therefore, are dipolid and tetraploid, respectively. Based on the present observations, the base number x=12 appears to have originated from x=13 through a process of differentiation of B-chromosomes from A's.
The B-chromosomes in S. himalensis vary from 2-4 and usually remain unpaired, while in S. polyantha, there exist only two B-chromosomes which regularly pair and disjunct at meiosis. The B-chromosome pair in S. polyantha appears to be of recent origin from the normal complement, and still retains the ability to synapse and form a bivalent at meiosis. There are a number of cases where B-chromosomes pair and disjunct normally (see Battaglia, 1964) . A very similar observation was made by Garber (1958) in Collinsia solitaria (Scrophulariaceae).
He observed a pair of supernumerary chromosomes which were smaller than the normal complement and were always present as a bivalent with one chiasma at metaphase I. 
Summary
Cytological studies have been made in two West-Himalayan species of Scro phularia for the first time. A new base number x=12 is suggested for the genus and hence S. himalensis (n=24) and S. polyantha (n=12) are tetraploid and diploid species. The presence of B-chromosomes has been observed in both species and their significance in the origin of new base number is described.
